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DETAILED ACTION 



Claim Objections 

Claim 27 is objected to because of the following infonnalities: Claim 27, in lines 5-6, 
shows a first conductive power electrode and a second conductive power electrode. Claim 27, in 
lines 8 and 10, shows the first conductive electrode and second conductive electrode. Are they 
the same electrode or different electrode? Appropriate correction is required. 

Claim Rejections - 35 VSC § 102 
I- The followmg is a quotation of toe a^ 102 that fonnthe 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless- 

2. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by US Patent No. 

5,578,841 to Vasquez et al. 

Regarding claim 1, Vasquez et al. (figure 1) teach a flip chip semiconductor device 
comprising a silicon wafer (34) having parallel first (an upper surface of the wafer [34]) and 
second (a bottom surface of the wafer [34]) major surfaces; al least one P region (P region in the 
epitaxial [17]) and at least one N region (N tegion in the channel [14]) in the wafer which meet 
at a PN junction within the silicon wafer (34); first (21 is located on the left side of figure 1) and 
second (21 is located on the right side of figure 1) are coplanar, laterally spaced and metallized 
layers (left [21], right [21]) formed on the first (an upper surface of the wafer [34]) major surface 
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~ md insuIated fom. one another and connected to the P region and the N region respectively; a 
bottom metallized layer (26) extending across the second major surface (a bottom surface of the 
wafer [34]); and a third metallized layer (23) atop the first (an upper surface of the wafer [34)) 
major surface which is coplanar with and laterally spaced from the first (left [21)) and second 
(right [21]) metallized layers; the first, second and third metallized layers comprising source, 
drain and gate electrodes respectively of a MOS gated device. 

Regarding claims 3 and 4, Vasquez et al. teach at least one contact bump (24) connected 
to each of the metallized layers (left [21], 23 and right [21]). 

Claim Rejections - 35 VSC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

2&TEf£2^ b " ^ftJ""*' 1* inventl0tt * TOt arioscd or described u set forth in 

4. Claims 5-10, 12 and 14-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US Patent No. 5,578,841 to Vasquez et al. 

Regarding claims 5, 6 and 7, Vasquez et al. differ from the claimed inventicm by not 
showing the bottom metallized layer is substantially thicker than all of the first and second 
metallized layers. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made for the bottom metallized layer is substantially thicker than all of the first 
and second metallized layers because it improves the thermal conduction of the device. 
Furthermore, it has been held that discovering an optimum value of a result effective variable of 
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a result effective variable involves only routine skill in the art. In re Boesch, 61 7 F.2d 272, 205 
USPA 215 (CCPA 1980). 

Regarding claim 8, Vasquez et al. differ from the claimed invention by not showing the 
bottom metallized layer is substantially thicker than all of the first and second metallized layers. 
It would have been obvious to one having ordinary skill in the art at the time the invention was 
made for the bottom metallized layer is substantially thicker than all of the first and second 
metallized layers because it improves the thermal conduction of the device. Furthermore, it has 
been held that discovering an optimum value of a result effective variable of a result effective 
variable involves only routine skill in the art. In re Boesch, 61 7 F.2d 272, 205 USPA 21 5 
(CCPA 1980). 

Regarding claims 9 and 10, Vasquez et al. teach a plurality of contact bumps (24) is 
connected to each of the first (left [21]) and second (right [21]) metallized layers. 

Vasquez et al. differ from the claimed invention by not showing the plurality of contact 
bumps connected to the first metallized layer being aligned along a first straight row and the 
plurality of contact bumps connected to the second metallized layer being aligned along a second 
straight row and the first and second rows are parallel to one another. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made for the plurality 
of contact bumps connected to the first metallized layer being aligned along a first straight row 
and the plurality of contact bumps connected to the second metallized layer being aligned along 
a second straight row because it provides interconnection between the chip and the external 
device. 
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Regarding claims 12 and 16, Vasquez et al. (figure 1) teach a flip chip semiconductor 
device comprising a silicon wafer (34) having parallel first (an upper surface of the wafer [34])) 
and second (a bottom surface of the wafer [34])) major surfaces; at least one P region (P region 
in the epitaxial [17]) and at least one N region (N region in the channel [14]) in the wafer which 
meet at a PN junction within the silicon wafer (34); first (21 is located on the left side of figure 
1) and second (21 is located on the right side of figure 1) are coplanar, laterally spaced and 
metallized layers (left [21], right [21]) formed on the first (an upper surface of the wafer [34]) 
major surface and insulated form one another and connected to the P region and the N region 
respectively; a third metallized layer (23) atop the first (an upper surface of the wafer [34J) major 
surface which is coplanar with and laterally spaced from the first (left [21]) and second (right 
[21]) metallized layers; the first, second and third metallized layers comprising source, drain and 
gate electrodes respectively of a MOS gated device; and a plurality of contact bumps (24) 
connected to each of the first (left [21]) and second (right [21]) metallized layers. 

Vasquez et al. differ fiom the claimed invention by not showing foe plurality of contact 
bumps connected to foe first metallized layer being aligned along a first straight row and foe 
plurality of contact bumps connected to the second metallized layer being aligned along a second 
straight™ and foe fe*^^ It would have been 

obvious to one having ordinary skill in the art at foe time the invention was made for foe plurali* 
of contact bumps connected to foe first metallized layer being aligned along a first straight row 
and foe plurality of contact bumps connected to the second metallized layer being aligned along 
a second straight row because it provides interconnection between the chip and the external 
device. 
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Regarding claim 14, Vasquez et al. teach a bottom metallized layer (26) extending across 

the second major surface (a bottom surface of the wafer [34]). 

Regarding claim 1 5, Vasquez et al. differ from the claimed invention by not showing the 

bottom metallized layer is substantially thicker than all of the first and second metallized layers. 

It would have been obvious to one having ordinary skill in. the art at the time the invention was 
made for the bottom metallized layer is substantially thicker than all of the first and second 
metallized layers because it improves the thermal conduction of the device. Furthermore, it has 
been held that discovering an optimum value of a result effective variable of a result effective 
variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPA 215 
(CCPA 1980). 

Regarding claims 17 and 19, Vasquez et al. teach silicon wafer is a rectangular wafer 
having an area defined by a given length and a given width, the length being greater than the 
width.' 

Vasquez et al. differ from the claimed invention by not showing the first and second ix>ws 
of bumps being parallel to one another and being symmetric about a diagonal line across the 
wafer. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the first and second rows of bumps being parallel to one another and 
being symmetric about a diagonal line across the wafer because it provides interconnection 
between the chip and the extemal device. 

Regarding claim 1 8, Vasquez et al. teach a third metallized layer (23) atop the first (an 
upper surface of the wafer [34]) major surface which is coplanar with and laterally spaced from 
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the first (left [2.]) and second (right [21 J) metallized layers; me first, second and third metallized 
layers comprising source and gate electrodes respectively of a MOS gated device. 

Regarding claim 20, Vasquez et al. teach a bottom metallized layer (26) extending across 
the second major surface (a bottom surface of the wafer [34]). 

5. Claims 27-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
No. 5,321,289 to Baba et al. in view of US Patent No. 5,578,841 to Vasquez et al. and US Patent 
No. 4,574,208 to Lade et al. 

Regarding claim 27, Baba et al. (figures 1A-B) teach a semiconductor device comprising 
a silicon die having first (an upper surface of the substrate [10, 1 1, 12]) and second (a bottom 
surface of the substrate [10, 11, 12]) parallel surfaces; a region of one conductivity type 
(diffusion region of [13]) extending from the first surface (an upper surface of the substrate [10, 
1 1, 12]) and into the body of the die; a junction pattern defined in the device formed by a 
Plurality of laterally spaced diffusions (diffusion region of [12]) of the other conductivity type 
into the region of one conductivity type; a first conductive electrode (left S) formed atop the first 
surface (an upper surface of the substrate [10, 1 1, 12]) and in contact with the plurality of 
laterally spaced diffusions (diffusion regions of [12], [13]); a second conductive electee (right 
S) formed atop the first surface (an upper surface of the substrate [1 0, 1 1 , 1 2]) which is coplanar 
with -d laterally space d from and insulated from the first conductive electrode (left S) and in 
electrical contact with the body of the die through a high conductivity element located outside 
the region of one conductivity type. 
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Baba et al. differ from the claimed invention by not showing at least one solder ball 
connector formed atop each of the first and second conductive electrodes respectively. However, 
Vasquez et al. (figurel) teach forming at least one solder ball (24) connector atop each of the 
first (left [21)) and second (right [21]) conductive electrodes and the power MOSFET device. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time the I 

t 

invention was made to incoiporate the teaching of Vasquez et al. into the device taught by Baba 
et al. because it provides interconnection between the semiconductor device and the external 
device. The combined device shows at least one solder ball connector formed atop each of the 
first and second conductive electrodes respectively and a first and second conductive are power 
electrodes. 

Baba et al. and Vasquez et al. further differ from the claimed invention by not showing 
the current path from the first conductive electrode to the second conductive electrode having a 
vertical component, which is generally perpendicular to the first surface. However, Lade et al. 
teach the orientation of current flow in vertical (column 3, lines 1 - 1 3). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the teaching of Lade et al. into the device taught by Baba et al. and Vasquez et al. 
because it improves the electrical performance of the device. The combined device shows the 
current path from the first conductive electrode to the second conductive electrode having a 
vertical component, which is generally perpendicular to the first surface. 

Regarding claim 28, the combined device shows high conductivity element is a sinker 
diffusion of higher conductivity than the body region. 
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Regarding claim 29, the combined device shows high conductivity element is a metallic 
material residing in a trench fonned in the body of the die. 



Response to Arguments 
Applicant's arguments filed 08/09/04 have been folly considered but they are not 
persuasive. 

It is argued, in page 7 of the remarks, that Vasquez et al. do not teach or suggest a drain 
contact at the top surface thereof. This argument is not convincing because the applicant does 
not show a drain contact at the top surface in the claimed invention of claim 1 . However, 
Vasquez et al. teach the drain contact. 

It is argued, in page 7 of the remarks, that Vasquez et al. do not teach or suggest all 
contacts (source, drain, gate) on one surface of the die and metallizing the opposite surface of the 
die in one combination. This argument is not convincing because the applicant does not show all 
contacts (source, drain, gate) on one surface of the die and metallizing the opposite surface of the 
die in one combination in the claimed invention of claim 1 . However, Vasquez et al. teach the 
source contact, drain contact and gate contact. 

It is argued, in page 8 of the remarks, that Vasquez et al. do not teach or suggest the 
source contact, drain contact and gate contact to be disposed on one surface of the die. This 
argument is not convincing because the applicant does not show the source contact, drain contact 
and gate contact to be disposed on one surface of the die in the claimed invention of claim 12. 
However, Vasquez et al. teach the source contact, drain contact, and gate contact 
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II is argued, in page 8 of the remarks, that Baba et al., Vasquez et al. and Lade et al. do not 
leach or suggest the second conductive electrode is connected to the body of the die through a 
high conductivity element located outside the region of one conductivity type. This argument is 
not convincing because the applicant does not clearly show the second power electrode is 
completely located outside the region of one conductivity type in the claimed invention of claim 
27. However, the combined device (Baba et al., Vasquez et al. and Lade et al.) shows the second 
conductive electrode is connected to the body of the die through a high conductivity element 
located outside the region of one conductivity type. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
wiD expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D Vu whose telephone number is 571-272-1667. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pairwlirecLuspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



qv 

October 28, 2004 
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